Anti-Parkinson activity of bioactive substances extracted from Holothuria leucospilota.
Parkinson's disease (PD) is a well-known neurodegenerative disorder characterized by dopaminergic (DA) neuron loss and α-synuclein aggregation. Recent study revealed that the extracts from sea cucumber, Holothuroidea spp., exhibited neuroprotective and lifespan extension effects in Caenorhabditis elegans model. Interestingly, the black sea cucumber, Holothuria leucospilota, possesses body wall and a specialized organ called cuvierian tubules containing high amount of bioactive compounds. In this study, the neuroprotective effects of the body wall (BW) and cuvierian tubules (CT) from this sea cucumber against PD were evaluated using C. elegans as a model. H. leucospilota were extracted using ethanol (ET), ethyl acetate (EA), butanol (BU) and aqueous (AQ) fractions. Extracts from these fractions were used to treat the 6-OHDA-induced BZ555 and α-synuclein expressing NL5901 strains of C. elegans. Treatment with ET, EA, BU and AQ fractions of H. leucospilota extracts could significantly prevent degeneration of DA neurons in 6-OHDA-induced worms, improve food-sensing behavior mediated by DA neurons, and up-regulate cat-2 and sod-3 gene expressions. These results indicate the neuroprotective activity of the extracts which may be attributed to the anti-oxidant activity of the bioactive compounds. Moreover, α-synuclein aggregation was significantly reduced together with the recovery of lipid deposition upon the treatment with H. leucospilota extracts. In addition, treatment with H. leucospilota extracts was able to increase the lifespan of 6-OHDA-induced N2. NMR analysis revealed the major chemical components in the effective EA fractions were terpenoids, steroids, saponins, and glycosides. In summary, H. leucospilota extracts exhibited anti-Parkinson effect in both toxin-induced and transgenic C. elegans models of PD. Further study will be performed to elucidate the most effective anti-PD molecules which will lead to the development of anti-PD drug.